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15 (54) [Title of the Invention] BULKY SHEET AND PRODUCTION METHOD 
THEREOF 
(57) [Abstract] 
[Object] 

Provision of a bulky sheet having predetermined strength, flexibility and 
20 favorable feel of touch and the production method thereof. 
[Constitution] 

A bulky sheet of the present invention comprises a network sheet 11 and a 
nonwoven fiber aggregate 12 formed by the entanglement of fibers, disposed on one 
side or both sides of the network sheet, wherein the fibers of the nonwoven fiber 
25 aggregate 12 are further entangled with the network sheet in addition to the constitute 
fibers' entanglement, forming a unitary body; wherein a number of depressions and 
projections are formed over the surface of the fiber aggregate 12. 
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[Amendment] 

[Date of Submission] June 16, 1992 
[Amendment 1] 

[Name of Document to be Amended] Specification 
5 [Name of Item to be Amended] Entire Specification 
[How to Amend] Replacement 
[Contents of the Amendment] 
[Name of Document] Specification 

[Title of the Invention] Bulky Sheet And Production Method Thereof 
10 [Claims] 
[Claim 1] 

A bulky sheet comprising a network sheet and a nonwoven fiber aggregate 
formed by the entanglement of fibers, disposed on one side or both sides of the network 
sheet, the fibers of the nonwoven fiber aggregate being entangled with the network 
15 sheet in addition to the constitute fibers' entanglement, forming a unitary body; a 
number of depressions and projections being formed over the surface of the fiber 
aggregate. 
[Claim 2] 

The bulky sheet according to claim 1, wherein the network sheet is a net made of 
20 thermally shrinkable thermoplastic resin obtained by stretching, or a thermally 
shrinkable net woven or arranged by stretched thermoplastic resin filaments. 
[Claim 3] 

The bulky sheet according to claim 1, wherein the network sheet is a fiber 
aggregate comprising a thermally shrinkable fiber or a latent crimped fiber or a mixture 
25 thereof. 

[Claim 4] 

The bulky sheet according to claim 1, wherein the network sheet is a thermally 
shrinkable film having perforations. 
[Claim 5] 

30 The bulky sheet according to claim 1 which is used as a cleaning sheet. 
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[Claim 6] 

A method for producing a bulky sheet comprising the steps of disposing a fiber 
web on one side or both sides of a thermally shrinkable network sheet, entangling the 
constituent fibers of the fiber web and the network sheet or the constituent fibers of the 
5 fiber web among themselves, converting the fiber web into a nonwoven fiber aggregate 
and simultaneously integrating the fiber web with the network sheet into a unitary body, 
and subjecting the integrated sheet to heat for thermal shrinkage of the network sheet to 
form depressions and projections over nonwoven fiber aggregate. 
[Detailed Description of the Invention] 

10 [0001] 

[Field of the Industry] 

The present invention relates to a bulky sheet whose surface forms depressions 
and projections, particularly a bulky sheet used for a cleaning sheet for business use or 
home use, wiping sheet, topsheet of sanitary articles or a cushion member, and the 

1 5 production method thereof. 
[0002] 

[Related Art] 

Some of the cleaning sheets are simple sheets such as duster or chemical duster 
which is wet-type or dry-type of wiping cloth utilizing a woven fabric or a nonwoven 
20 fabric and others are strands of filaments represented by a mop. These cleaning sheets 
are widely used in houses, offices, shops, buildings, plants, or the like in accordance 
with the use object. 
[0003] 

A sheet having a large freedom of fibers and sufficient strength is necessary for 
25 collecting and retaining large dust with a cleaning sheet. In general, a nonwoven 
fabric formed by the entanglement of fibers involves a higher degree of freedom of the 
constituent fibers than that in a nonwoven fabric formed only by fusion or adhesion of 
fibers. The nonwoven fabric formed by the entanglement of fibers can exhibit a better 
dust retaining performance through the entanglement between dust and the fibers of the 
30 nonwoven fabric. Thus, degree of the entanglement of fibers has a largely effect on 
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the retention of dust. That is, if the entanglement becomes too strong, the freedom of 
fibers will lower and the retention of dust will deteriorate. In contrast, if the 
entanglement of the fibers is too weak, the strength of the nonwoven fabric will become 
markedly low, and the processability of the nonwoven fabric will become bad. Also, 
5 shedding of the fibers from the nonwoven fabric occurs easily. 
[0004] 

On the other hand, embossing paper or a nonwoven fabric between emboss 
rollers is well-known technique for providing depressions and projections on a sheet. 
However, according to the conventional bulky sheet thus produced, the depressions and 
10 projections cannot be maintained for a long period of time in the presence of an aqueous 
substance. In addition, it is difficult to maintain the formed depressions and 
projections when tensile stress is applied thereto. 
[0005] 

In order to solve these problems, a sheet is provided with gathers by stitching 
15 (sewing) a nonwoven fabric with elastic threads thereby forming depressions and 

projections as disclosed in Japanese Patent Laid-open Publication No. Sho 64-61546. 

However, the sheet produced by this prior art lacks flexibility, because gathers are only 

forcedly formed with elastic threads and the nonwoven fabric constituting the sheet is 

not provided with bulkiness. 
20 [0006] 

Japanese Patent Laid-open Publication No. Sho 61-215754 and Japanese Patent 
Laid-open Publication No. Hei 2-160962 disclose the art for producing a bulky sheet by 
forming depressions and projections in such a manner that non-thermally shrinkable 
fibers and latent crimped fibers constituting a nonwoven fabric are partly adhered and 

25 heated. However, according to the sheet thus obtained by these methods, bulky 
depressions and projections which appear on the part formed by non-thermally 
shrinkable fibers of a nonwoven fabric are limited to rather small configurations. The 
additional disadvantages are that the layer formed by latent crimped fibers has a higher 
fiber density, so that the layer formed by latent crimped fibers constituting the sheet 

30 becomes stiff to deteriorate the flexibility of the sheet itself remarkably. 
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[0007] 

[Problems to be Solved by the Invention] 

According to the conventional methods, the size of appeared depressions and 
projections is limited, and many fibers are fixed to the layer of latent crimped fibers on 
5 which depressions and projections appear, so that the freedom of the constituent fibers 
is lost, and flexibility and favorable feel of touch, which should be obtained by bulky 
parts, are impaired due to the continuously formed high density parts of fibers. In 
addition, even depressions and projections are given to the sheet, the nonwoven fabric 
constituting the sheet may not become bulky. On the other hand, in general a bulky 
10 nonwoven fabric has such a disadvantage as less entanglement of constituent fibers 
which causes weakness and markedly reduced strength of the nonwoven fabric. 
[0008] 

Therefore, an object of the present invention is to provide a bulky sheet having 
predetermined strength, flexibility and favorable feel of touch, and a production method 
15 thereof. 
[0009] 

[Means for Solving the Problems] 

The present invention has achieved the object by providing a bulky sheet 
comprising a network sheet and a nonwoven fiber aggregate formed by the 

20 entanglement of fibers, disposed on one side or both sides of the network sheet, wherein 
the fibers of the nonwoven fiber aggregate are entangled with the network sheet in 
addition to the constitute fibers 1 entanglement, forming a unitary body; wherein a 
number of depressions and projections are formed over the surface of the fiber 
aggregate. 

25 [0010] 

In addition, the present invention has achieved the object by providing a 
method for producing a bulky sheet comprising the steps of disposing a fiber web on 
one side or both sides of a thermally shrinkable network sheet, entangling the constitute 
fibers of the fiber web and the network sheet or the constitute fibers of the fiber web 
30 among themselves, converting the fiber web into a nonwoven fiber aggregate and 
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simultaneously integrating the fiber web with the network sheet into a unitary body, and 
subjecting the sheet to heat for thermal shrinkage of the network sheet to form 
depressions and projections over nonwoven fiber aggregate. 
[0011] 

5 In the present invention, the network sheet only shrinks and is not substantially 

provided with depressions and projections, whereas the fiber aggregate does not 
substantially shrink and is integrated with the network sheet, which constitution forms a 
number of depressions and projections in the fiber aggregate. In the present invention, 
the fiber aggregate refers to the entangled constituent fibers, and the fiber web refers to 
10 the constituent fibers in a state before entanglement. 
[0012] 
[Effect] 

The fibers of fiber web entangle among themselves thereby forming a nonwoven 
fiber aggregate, followed by the shrinkage of the thermally shrinkable network sheet. 
15 Therefore, the constituent fibers of the nonwoven fiber aggregate are projected and 
arranged in a wave pattern thereby providing the sheet as a whole with a number of 
depressions and projections and bulkiness. As a result, the sheet has favorable feel of 
touch. 
[0013] 

20 In the bulky sheet of the present invention, the entanglement between the 

constituent fibers of the fiber aggregate of a nonwoven fabric is rather soft, while sheet 
tensile strength is sufficiently provided by the network sheet. Accordingly, the sheet 
of the present invention is utilized in a vast range of objects. 
[0014] 

25 [Embodiments] 

In the bulky sheet 10 of the present embodiment, as shown in Figs. 1 to 4, and 
Figs. 6 to 8, the nonwoven fiber aggregate 12 formed by the entanglement of fibers on 
one side or both sides of the network sheet 11, 13, 14, is entangled with the network 
sheet 11, 13, 14 in addition to the constitute fibers 1 entanglement, forming a unitary 

30 body, and a number of depressions and projections 12 A, 12B are formed over the entire 
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surface of the fiber aggregate 12. 
[0015] 

The network sheet refers to a wide concept including a perforated film having a 
number of perforations. A net 11 shown in Fig. 6, a latent crimped fiber web 13 
5 having perforations as shown in Fig. 7 and a perforated film 14 having a number of 
perforations as shown in Fig. 8 are all inclusive. The thermally shrinkable net 1 1 as 
the network sheet is, as shown in Fig. 6, formed in a lattice pattern as a whole, but the 
shape of the perforations formed in the network sheet 11 (13, 14) is modifiable in 
various manners. For example, in the perforated film 14 shown in Fig. 8, the 
10 perforations may have a circular shape as shown in (b), may have a star shape as shown 
in (a), or may be the combination of the circular shape and the star shape as shown in 
(c). 
[0016] 

In the fiber aggregate 12, as shown in Figs. 3 and 4, a non-sealed portion 
15 enclosed by a lattice patterns in the net 11 forms a projection 12 A, and a portion sealed 
with a lattice pattern 13 forms a depression 12B, thus providing the fiber aggregate 12 
with depressed and projected surface having cushioning properties formed by a number 
of the projections 12A and the depressions 12B formed therebetween. In the case of 
using a perforated film, a net made of thick filaments or a net having small perforations 
20 as the network sheet, the fiber aggregates existing on the top and back surface of the net 
are strongly entangled with one another through perforations, and the fibers on the film 
or fibers in a lattice pattern do not tend to entangle with the film or the net. 
Accordingly, as is different from the above-described case, the depressions and 
projections are formed by the protrusion of the fibers on the film or on the lattice 
25 pattern. 
[0017] 

The surface of the fiber aggregate 12 constituted by the entangled fibers 
collects fine dust placed on the surface to be cleaned between the constitute fibers of the 
fiber aggregate 12, particularly when used as a cleaning sheet. It is preferred that the 
30 net 1 1 used as the network sheet be thermal shrinkable. The thermally shrinkable net 
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is preferably constituted by a thermoplastic polymer for example, selected from 
polyolefins such as polyethylene, polypropylene and polybutene; polyesters such as 
polyetherylene terephthalate and polybutylene terephthalate; polyamides such as nylon 
6 and nylon 66; acrylonitriles; vinyl polymers and vinylidene polymers such as 
polyvinyl chloride and polyvinylidene chloride; and modified polymers thereof, alloys 
or mixtures thereof; the net being shrinkable to uniaxial or biaxial directions in 
accordance with the aimed shapes of depressions and projections, or being woven by 
using filaments constituted by a thermoplastic polymer in at least the warp or woof. 
The thermally shrinkable net may be pertinently selected in accordance with the aimed 
shapes of depressions and projections. 
[0018] 

In cases where as the network sheet the perforated film 14 as shown in Fig. 8 is 
used, a film constituted by the above-mentioned polymer which is shrinkable to uniaxial 
or biaxial directions can be used by punching it to form perforations thereon. As the 
network sheet the network web 13 having perforations as shown in Fig. 7 may be used. 
The network web is composed of thermally shrinkable fibers composed of monoolefin 
polymers or copolymers such as ethylene, propylene and butene; high-density 
polyethylene; low-density polyethylene; linear low-density polyethylene; 
polypropylene; ethylene-propylene copolymer; ethylene-vinylacetate copolymer; ester 
polymers or copolymers such as polyethylene terephthalate and polybutylene 
terephthalate; vinyl or vinylidene polymers or copolymers such as polyvinyl chloride 
and polyvinylidene chloride; polyamide polymers or copolymers such as nylon 6 and 
nylon 66; acrylonitrile polymers or copolymers, or a mixture thereof, or latent crimped 
fibers in which the fibers are crimped by heating or a mixture thereof. These fibers are 
integrated into a unitary body by entanglement. 
[0019] 

The network web 13 as the network sheet includes a sheet article having a 
network pattern prepared in such a manner that a fiber web is subjected to high speed 
water jet or air jet and formed into a net-like shape as well as being entangled among 
the constituent fibers; a perforated fiber sheet formed by punching sheet article formed 
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and integrated into a unitary body by entanglement of the constituent fibers with a 
specific hole diameter, hole pitch and hole pattern; or network sheets prepared by other 
methods as far as the constituent fibers are entangled with one another and integrated 
into a unitary body and perforations with a specific hole diameter, hole pitch and hole 
5 pattern are formed therein. 
[0020] 

In cases where the net 11 is used as the network sheet, the mesh, the fiber 
diameter, the distance between fibers, the diameter of the hole, the pitch between the 
holes and the hole patterns should be determined from the view point of the shrinkage, 

10 the configuration or degree of depression and projection due to shrinkage rate, and the 
local entanglement with the nonwoven fiber aggregate. Specifically, the diameter 
preferably falls within the range of 20 jim to 500 |im, and more preferably 100 jam to 
200 nm. The distance between fibers preferably falls within the range of 2 nun to 30 
mm, and more preferably 4 mm to 20 mm. 

15 [0021] 

In cases where the network web 13 or the film 14 is used as the network sheet, 
the diameter of the formed perforation preferably falls within the range of 4 mm to 40 
mm, and more preferably 8 mm to 20 mm. The pitch between the formed perforations 
preferably falls within the range of 2 mm to 20 mm, and more preferably 4 mm to 10 
20 mm In cases where a sheet other than those described above is used as the network 
sheet, the hole diameter and the like can be determined in accordance with those of the 
above described network sheet. 
[0022] 

The kind of the fiber aggregate 12 may be selected from, for example, 
25 thermoplastic fibers such as polyesters, polyamides and polyolefines; composite fibers 
thereof, divided fibers thereof, and ultra thin fibers thereof produced by a melt blown 
process; semi-synthetic fibers such as acetate fibers; regenerated fibers such as cupra 
and rayon; natural fibers such as cotton and blends of cotton and other fibers. The 
basis weight, denier, length, cross-sectional shape, entanglement, strength of the fiber 
30 aggregate constituting the part of nonwoven fiber aggregate should be determined 
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taking processability and cost into consideration depending on the use. 
[0023] 

In accordance with the functions required for the cleaning sheet, the nonwoven 
fiber aggregate may be combined with a surfactant or a lubricant, which can improve 
the surface physical properties of the fiber aggregate and can absorb dust, or combined 
with a lubricant which imparts gloss to the surface to be cleaned. The preferred 
embodiment of the method for producing the bulky sheet in accordance with the present 
invention will be described hereinbelow. 
[0024] 

As shown in Figs. 1 and 2, a fiber web 12 is overlaid upon one side or both 
sides of the network sheet 11 (13, 14) which is thermally shrinkable in uniaxial or 
biaxial directions. Thereafter, by applying water jet, the fibers of the fiber web 12 
which is located on one side of the network sheet 11(13, 14) are entangled with the 
fibers of the fiber web 12 which is located on the other side of the network sheet 11 (13, 
14) and the fibers of the fiber web 12 are entangled with the network sheet 11(13, 14). 
At the same time, apart from the above entanglement, the fibers of each fiber web 12 
are caused to be entangled with one another to form a nonwoven fiber aggregate. 
Sequentially, the thermally shrinkable network sheet 11 (13, 14) of the obtained fiber 
aggregate is subjected to the thermal shrinkable treatment simultaneously with or apart 
from the drying process to allow the constituting fibers of the nonwoven fiber aggregate 
to arrange in a wavy protrusive manner, thus providing depressions and projections as a 
whole. 
[0025] 

That is, as shown in Fig. 5, fiber web 12 is continuously delivered from carding 
machines 21 A, 2 IB for manufacturing the fiber web 12 via feeding device 22. A roll 
23 for a net 11 is located between the carding machines 21 A and 21B. The network 
sheet 11 (13, 14) is delivered from the roll 23 via a feeding roll 25. 
[0026] 

The fiber webs 12 are superposed upon the both sides of the network sheet 1 1 
(13, 14) at the point of the feeding roll 22, and conveyed into a water needling unit 26. 
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In the water needling unit 26, the fibers of the fiber web 12 are entangled with the 
network sheet by the action of water jet. Also, the fiber aggregates 12, which are 
located on both surfaces of the network sheet 11 (13, 14) are entangled with one another. 
In this manner, a sheet as shown in Fig. 2 is prepared. 
5 [0027] 

The fiber aggregates 12 and net 11 which have been entangled are conveyed 
into a heating unit 28 via nip roll 27 and subjected to heat treatment in the heating unit 
28 for drying and thermally shrinking. As shown in Fig. 4, the network sheet 11 (13, 
14) is thermally shrunk by the heat treatment to form projections 12A and depressions 

10 12B on the nonwoven fiber aggregate 12 entangled with the network sheet 11 (13, 14). 

In the heating process by the heating unit 28, an adequate temperature and time are 
selected for treating the unitary body comprising the nonwoven fiber aggregate 12 and 
the thermally shrinkable network sheet 11 (13, 14). Those conditions, which vary 
depending on the thermally shrinkable network sheet 11 (13, 14), may be determined so 

15 as to result in the shrinkage rate for obtaining required projection configuration. In the 
case where the continuous non-cut sheet is shrunk in the machine direction, the speed 
difference between the inlet side and the outlet side of the heating unit is important. If 
the tensile strength is greater than the shrinkage stress, the speed ratio between the inlet 
and outlet sides is preferably close to the required shrinkage rate. The continuous 

20 sheet may be wound in roll, or sequentially cut in a necessary length followed by 
folding and wrapping the sheet thus cut. 
[0028] 

The web after being subjected to the heat treatment is passed between the nip 
rolls 29 and is wound around a winder 30. A nonwoven fiber aggregate which is 

25 formed by the entanglement of fibers involves a higher degree of freedom of the 
constituent fibers than that in a nonwoven fabric, which is formed by adhesion or fusion 
of fibers. In the case of the sheet of the present invention, while the nonwoven fiber 
aggregate which is formed when the fiber web is entangled involves a high degree of 
freedom of the constituent fibers, the degree of freedom of the constituent fibers of the 

30 nonwoven fiber aggregate becomes higher by the action of the shrinkage of the 
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thermally shrinkable network sheet. 
[0029] 

Therefore, the degree of the fiber entanglement has large effect on the 
flexibility of the sheet after the thermally shrinkable network sheet shrinks, the degree 
5 of freedom of the constituent fibers and depression and projection configuration. If the 
entanglement is too weak, the entanglement is untied when the thermally shrinkable 
network sheet shrinks, failing to form depressions and projections on the nonwoven 
fiber aggregate. Further, the bulky sheet of the present invention will be described in 
accordance with the specific examples. 
10 [0030] 

Example 1 

Polyester fiber web having a basis weight of 8 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 5 layers (40 g/m 2 ) (not shown in the 

15 drawings). A biaxially shrinkable polypropylene net (distance between fiber: 9 mm, 
fiber diameter: 0.2 mm) was employed as the network sheet. Two fiber webs were 
overlaid on the upper and lower side of the net, respectively, and the resulting 
combination was subjected to a water needling process to entangle the fiber webs and 
the net. The water pressure of the water needling process was 40 kg/cm 2 , the nozzle 

20 pitch was 1.6 mm and the speed was 5m/min. Sequentially, the combination was 
subjected to the heat treatment with the hot air of 130° C for 50 seconds so that the net 
was shrunk and simultaneously dried, thereby obtaining bulky sheet having a shrinkage 
rate of about 10% in both the machine direction and transverse direction and having 
depressions and projections. 

25 [0031] 

The shrinkage rate can be determined as follows: 
Shrinkage rate = ((X-Y)/X) X 100% 

wherein X is a length of one line before the thermal shrinkage, and Y is the one 
after the thermal shrinkage. 
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Example 2 

Rayon fiber web having a basis weight of 8 g/m 2 was prepared by a 
conventional carding machine. The rayon fiber was 5 1 mm in length and 1 .5 denier in 
diameter. The fiber web was lapped in 10 layers (basis weight 80 g/m 2 ) (not shown in 
5 the drawings). A biaxially shrinkable polypropylene net (distance between fiber: 9 
mm, fiber diameter: 0.2 mm) was employed as the network sheet. The fiber web was 
overlaid on the upper side of the net, and the resulting combination was subjected to a 
water needling process to entangle the fiber webs and the net. The water pressure of 
the water needling process was 40 kg/cm 2 , the nozzle pitch was 1.6 mm and the speed 
10 was 5m/min. Sequentially, the combination was subjected to the heat treatment with 
the hot air of 1 30° C for 60 seconds so that the net was shrunk, thereby obtaining bulky 
sheet having a shrinkage rate of about 10% in both the machine direction and transverse 
direction and having depressions and projections. 
[0032] 

15 Comparative Example 1 

Polyester fiber web having a basis weight of 10 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 10 layers (basis weight 100 g/m 2 ) (not 
shown in the drawings) and subjected to a water needling to entangle the fiber webs. 

20 The water pressure of the water needling process was 40 kg/cm 2 , the nozzle pitch was 
1.6 mm and the speed was 5m/min. 
[0033] 

The conditions in Example 1, Example 2 and Comparative Example 1 are 
shown in Table 1 below. 
25 [0034] 



[Table 1] 





Thickness 
(mm) 


Basis 

weight 

(g/m 2 ) 


Density 
(g/cm 3 ) 


Flexibility (mm) 
(CD-MD) 


Example 


1 


2.5 


100 


0.040 


51-51 
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2 


2.5 


100 


0.040 


47-48 


Comparative 
Example 


1.0 


100 


0.100 


56-100 



The thickness refers to an average of the thickness of lapped 10 sheets of 
nonwoven fabric. The density was calculated from basis weight and thickness 
according to the following expression. 
5 [0035] 

Density = Basis weight / (thickness X 1000) 

The flexibility was determined in accordance with cantilever method (JIS L- 
1085, 5.7A). MD means the machine direction, and CD means the cross direction. 
Comparative Experiment was conducted for determining the effects in connection with 
10 Example 1 and Comparative Example. The sheets obtained in Example 1 and 
Comparative Example were used as a cleaning sheet and the performance of the sheets 
in collecting various dust such as lint, crumbs of bread and hairs. The following Table 
2 shows the results. 
[0036] 
15 [Table 2] 





Thermally 
shrinkable 
rate (%) 


Kinds of dusts and collecting 
performance of dust 


MD 


CD 


lint 


Crumbs of 
bread 


Hairs 


Example 1 


10 


10 


T 


O 


O 


Comparative 
Example 


0 


0 


O 


x~A 


A 



Evaluation of Dust Collecting Performance 

T: Perfectly acceptable collecting performance. 
O: Almost acceptable collecting performance. 
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A: Dust could be collected, but large amount of dust remained unremoved. 
X : Dust could not be collected. 

As seen from Table 2, when the bulky sheet of the present invention is used as 
the cleaning sheet, the performance of collecting lint, crumbs of bread and hairs is better 
5 than the conventional cleaning sheet. Not only fine dust such as lint, but large-sized 
dust such as crumbs of bread and long-sized dust such as hairs can be collected by the 
sheet of the present invention. Thus, the cleaning sheets of the present invention can 
reliably collect a wide variety of kinds of dust which cannot be collected by the 
conventional cleaning sheets. 
10 [0037] 

Compared with the conventional cleaning sheet whose adsorbing performance 
depends on the lubricant, the cleaning sheet of the present invention makes it possible to 
reduce the amount of lubricant to be used. Therefore, it is possible to prevent the 
degradation or discoloration of cleaned surface due to the migration of the lubricant to 
15 the surface to be cleaned and the adhesion of the lubricant to the hand at the minimum. 
Example 3 

Polyester fiber web having a basis weight of 1 0 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 3 layers (30 g/m 2 ) (not shown in the 

20 drawings). Polypropylene/modified polypropylene fiber aggregate having circular 
perforations (perforation diameter: 30 mm, pitch between perforations: 10 mm) was 
employed as the network sheet having a basis weight of 20 g/m 2 . The fiber web was 
overlaid on the upper side of the network sheet, and the resulting combination was 
subjected to a water needling process to entangle the fiber webs and the network sheet. 

25 The water pressure of the water needling process was 40 kg/cm 2 , the nozzle pitch was 
1 .6 mm and the speed was 5m/min. Sequentially, the combination was subjected to 
the heat treatment with the hot air of 130° C for 50 seconds so that the network sheet 
was shrunk and simultaneously dried, thereby obtaining bulky sheet having a shrinkage 
rate of about 10% in both the machine direction and transverse direction and having 
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depressions and projections. 
[0038] 

Comparative Example 2 

Polyester fiber web having a basis weight of 10 g/m 2 was prepared by a 
5 conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 8 layers (basis weight 80 g/m 2 ) (not 
shown in the drawings) and subjected to a water needling to entangle the fiber web. 
The water pressure of the water needling process was 40 kg/cm 2 , the nozzle pitch was 
1 .6 mm and the speed was 5m/min. 
10 [0039] 

The conditions of Example 3 and Comparative Example 2 are shown in Table 3 

below. 



[0040] 
[Table 3] 





Thickness 
(mm) 


Basis 

weight 

(g/m 2 ) 


Density 
(g/cm 3 ) 


Flexibility (mm) 
(CD-MD) 


Example 3 


10.0 


78 


0.0078 


30-30 


Comparative 
Example 2 


0.8 


80 


0.1 


50-70 
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Example 4 

Polyester fiber web having a basis weight of 8 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 5 layers (40 g/m 2 ) (not shown in the 

20 drawings). A biaxially shrinkable polypropylene film having perforations (perforation 
diameter: 10 mm , pitch between perforations: 3 mm, thickness 15^un) was employed as 
the network sheet. Two fiber webs were overlaid on the upper and lower sides of the 
network sheet, respectively, and the resulting combination was subjected to a water 
needling process to entangle the fiber webs and the network sheet. The water pressure 

25 of the water needling process was 40 kg/cm 2 , the nozzle pitch is 1.6 mm and the speed 
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is 5m/min. Sequentially, the combination was subjected to the heat treatment with 
the hot air of 130° C for 50 seconds so that the network sheet was shrunk and 
simultaneously dried, thereby obtaining bulky sheet having a shrinkage rate of about 
10% in both the machine direction and transverse direction and having depressions and 
5 projections. 
[0041] 



The conditions of this Example are shown in Table 4 below 

[0042] 
Table 4 





Thickness 
(mm) 


Basis 

weight 

(g/m 2 ) 


Density 
(gW) 


Flexibility (mm) 
(CD-MD) 


Example 4 


2.6 


100 


0.038 


50-50 



10 

As seen from Tables 3 and 4, according to Examples 3 and 4, the fiber density 
and flexibility were superior to Comparative Example 2, and a bulky sheet having 
flexibility and excellent feel in touch could be obtained. 
[0043] 

15 [Effect of the Invention] 

The bulky sheet of the present invention has a prescribed strength as well as 
flexibility and comfortable feel in touch. The method for producing the bulky sheet of 
the present invention enables to produce the bulky sheet in an appropriate manner. In 
addition, the bulky sheet of the present invention has uniform bulkiness in the 

20 nonwoven fiber aggregate itself and the sheet as a whole, so that it is possible to 
extremely improve the degree of freedom of the fibers and to give practical strength to 
the part of the nonwoven fiber aggregate whose degree of entanglement becomes low. 
[0044] 

Particularly, when used as the cleaning sheet, the bulky sheet can easily 
25 entangle the dust attached to the sheet, due to the flexible depressions and projections 
formed on the surface of the sheet. Conventionally, since a nonwoven fiber aggregate 



17 



and a shrinkable sheet were entirely entangled, the formed wavy protrusions were small. 
In contrast, due to the shrinkable sheet used as the network sheet, the present invention 
enable to obtain larger wavy protrusions, and to improve the bulkiness and feel in touch. 



5 [Brief Explanation of the Drawings] 

[Fig. 1] 

Fig. 1 is a sectional view showing the nonwoven fabric side in a overlaid 
condition of the network sheet and the nonwoven fabric in the earlier stage of producing 
the bulky sheet of an embodiment of the present invention. 
10 [Fig. 2] 

Fig. 2 is a sectional view showing the bulky sheet of another embodiment of 
the present invention. 
[Fig- 3] 

Fig. 3 is a sectional view showing the resulting product of the bulky sheet 
15 shown in Fig. 1. 
[Fig. 4] 

Fig. 4 is a sectional view showing the resulting product of the bulky sheet 
shown in Fig. 2. 
[Fig. 5] 

20 Fig. 5 is a schematic view showing the entirety of the production apparatus 

preferably used for producing the bulky sheet shown in Fig. 4. 
[Fig. 6] 

Fig. 6 is a plan view of the net used as the network sheet. 

[Fig. 7] 

25 Fig. 7 is a plan view of the fiber aggregate used as the network sheet. 

[Fig. 8] 

Fig. 8 is a plan view of the perforated film used as the network sheet. 
[Explanation of Numeral References] 
10 Bulky sheet 
30 11,13,14 Network sheet 
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1 2 Fiber web or fiber aggregate 
12A Projection 
12B Depression 
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;ft5&m>%©£5lifcfc^%>©^tf & *A B WtCjS S 

t. mm* mm. m> &w x®*zxiti<m^ 

[0 0 0 3] WBWS5/- hfcfcwc, 

zwt&mnwzji vm&2ftt=.*mti£ y 

© m <, hmnwamtcm* y fia*tt 

^5£t8iSi©St&g)W£TU *X Ng©fi8#fx3Wgffc 
[0 0 0 4] £/- McHiM^&#-£-r58fl5i: 

[0 0 0 5] z:ne>coKSS:jl¥StLfcMtbT. 4$MBB 
6 4-6 1 54 J:^tC5FW&lC5i^& 

if- fe?»aw*%>©T* y, s/- h zmsc-tz^mttz 

[0 0 0 6] 49HQ6 1-2 1 5 7 54-^^SL 

tm^P2-l 6 0 9 6 2#^KfcV^T«^fil®fc$:« 

»»-f*iaiai*. wsw^a&iaiQciwfeaftfcy, * 

[0007] 



«fB§¥ 5- 25763 

immm^t-&>. imMm<D&&mtw<t>ixx^t-v, 

[0 0 0 8] ftoT, 4^ncDgttO. ffi£©&£«:^ 

uaoSHWfi»y ©Av^KWts/- h&tf*©$£t;fr 

[0009] 

*(mmffim<Di&istmzmmis- 

IW«ll6fW*ffl*8BKll«K5/- h «k »J *fcS#$fc©IHI 

m-zztiz**). j&nMzm&^tt&X'&z. 

[ooio] *98i&tt. %mmoMftiy- h© 

-esd^cty, ^mft^©«a ^^^ cgo t ta 

3&8.«WW*£i:K:J:y. ±lSBift&3iJ£Lfc ; &©T' 
[0 0 11] XmUZS^X* *WK5/- 

■r. 

[00 12] 

[^Ml tl ^^x^ ©«^^LT^«^©>B^ 
fctt)lC 5RR^©iS^^&#l^bT^StiS^^ 

So 

[0 0 13] *fc, *«BW©JW«x2/-ht4. 

© 3 1 o m y aia*^Hc f*#s *vs ©r-it^ffl© s #rt- 

[00 14] 

[HJSM3 ^afiftj©**!!^- M 0 14. @3 1 ~a 



— h l 1, 13, 14 K#LTfc*&^Wt'-<Wfc$*x 

■o^^ic ±ia^6m^#i 2\z\t^omm\^ 

SBt<Z)|HIi&tKSS 1 2 A, 12 Brt^fifcSftTV^. 
[0 0 15] flgftt/- htt. JL&#jR#3*5^7L"7 -f ;b 

7 ic^V*.}: -5 caft^LfctWaaiiSSWWS^x^' 1 

3 RXfm 8 ICsVf J: 3 (C?L$:#H»?t-tS^7L7 -f 1 

4 Sr-g-tft.ODT'feS. _tfSN$tf^- h £ LTCDg&l&Jig'fi 

«m->- H 1 (1 3, 14) tC7£ 
8 lCaVT^?L7-f 1 4 ICfc^Tfcfc, (b) {C^f £ 
ttT?&oTfcJ:<, Htc (c) lCas-tJ:e>lcitiS!i:M 
[0 0 1 6] ±JEameft#«l 2l±, ®3&tf04Kat 

•r&K, *y h i i©^ic«fcoTH*nfe^Ng^sP^ 
ft£tti2tc»i. #»(DiBW»i 2A£, in&ow© 

EtfKSP l 2 B £T?# v i/s ^53<ofeSIHIi!iffi^^^ 

[0017] mttfc&fti 2©^®& MLfeili: 

ft*/- hfcLT©*«y h 1 1 li, 8M5a^<z>fc©*VB^ 
?>*vS3:i:*W* L<, *^58yKlli&0>*y but. 

*l/-M£, aKyrSRM**.**. ^-Wn>6, 

>*. «*.«. ^u^fb^-;k jK»j«fbif-U'5 s >* 

f5DTllfl*fett2fl}*^CJKaif<5 : bO, =£b<WLh 
-r-T'&M®-? £ "7 4 5 ;* > h b < 

h*W£b<, iM4:f*iai£Mg«K:J:yiea3»tt 



$SJfg¥ 5- 2 5 7 6 3 

[oo 1 8] mvtis-b£isxm8\z7Trr£$\z. rm 

7 -f ;bA 1 4 ffi V \fc«&tCtt. ±8&Ky V- 
h i: bTH 7 KSR"* J: 3 &&aWJ &3ftfoBg#fr xT" l 

>, »W8)»fl&Kyx^i/>, j^y^otrux ifi/ 

;}<yifi/>fi/7*l/-K jKy^u>^-i/ 

fb^x;u ^'JIHb^-'Jf^D^-m i^-Uf 
vm^masm^ ^->f p > 6, ±>f n > 6 
©#y r 5 K^£ffcRtf&fi£ffc Tf y nx h y ^ 

[0019] m^-htbr^^^x^i 3ii, m 

[0 0 2 0] »S^i/-hi:bT*«y hi lfcfflv^*» 

l<tt20/ni~500Mii, 35lC$?£l/<l±l 0 0/ti 
■ ~200/(i, fflffig£Mlt&t.L<l$2mm~3 0 mm, 
ISlCifiL<tt4min~2 0mm7?fe5. 
[0 0 2 1] *fc, fg^iz-hilbTlg^'^x^l 3* 
fett7Y/l/Al4?:fllv^#^lci*, imgti»*b< 
»4imi~4 Onm, HlC^f* b<li8mm~2 0mm, MTUS 
©BKISIli 2 miii~ 2 0 mStZtS-t. L < 1*4 mm~ 1 0 onnT*> 

tcii, ±!3»K2/-h»c5lUT7L@^«:^-t-Sz:i:^ 

[0022] tmm&fti 2<Dmifc jK'j^^ 

^ □ - >^T-82i£ nfc@«$u 7-fe-^-h^©^ 



mm&v&MM» wbl twa*. 

[0 0 2 3] «C SBBWS/- hfcUTfflV^feUd; * 

[0 0 2 4] mi&Xm2\Z7X't£$lZ. -tuttcitr. 

w%ft\zmm?z>im^- mi d3> 14) ®# 

y*MKs/- mi (13. 14) < Dftwmzibz>igm? 
3lzt i 2<D8mtimwiz&zi m i ?3L7 i 2 ©seat, 
jkim mv^? 1 2 ©MatfcwifcS'- mi (13. 1 

tc^ilX^S^^i/- Ml (13, 14) fe^WSS 

[0 0 2 5] mrfc. 05ic^i-«fce>ic, aa i^x^ i 2 

fefN5*- F»2 1 A, 2 1 B0Q^s«A«E>Xttt9(canit 
S. *- h182 1 A, 2 1 B©|g|l-tt*f Ml 

<z>n-;i/2 3tfg2ts:s*u n-^sattyfljLn-/!/ 

2 5*>&iHRS/- Ml (13, 14) ff l&UffiSft 

s. 

[0 0 2 6] *l/T, *RS/- Ml (13. 14) g) 
WWC±ia»yffiLn-A/2 2CT, ^x^ l 2# 
*fe-&t>StU K'J>y^g2 6^MA 

s?xy hTKSssicfc y. t m?*-? i 2 
©*£it&«$tK$/- h fcifras-s&tfNMKS/- m 1 (1 
3 . 14) o)mmwiz&&mm&#. 1 2m±zfa£z 

-fr, 02(C^-TJ:e)«i^-hS:f^S^*. 
[0 0 2 7] *&^<Z>t58£gl£#l 2&tf*y Ml 

fc»©M^|g2 8lCifiA34xTl!ftSaSIS*lS. 
flBitCfcy, j»»/- Hl (13, 1 4) ^>^KiRg 
U H4lC^-r«te>{C Ml (13, 14) 

\zt^^tz.^mm.owm^- 1 2icta^spi 2 At 
h^sp 1 2 b sr^g-rs. itB8^s 2 8 tc £ ztmm 
nt. jmmK<mMmi& 1 2 inrossoifg^^- 
mi (13, 14) £— ft-fb bfcfcg>tcgg&jBg • 
■smre^Bi-r*. -en^o&fm. mmt&<mfci/- 

Ml (13. 14) tCfcoTJ%&5ff. i&gt-rSCi 



#BS¥ 5- 25 763 

**S£«WLT, iBWCJSfcT*fyi2sA/e, 

[0 0 2 8] mHZmv>V3LZn±—y7a-fl,2 9 
LT. ^^-SOlC^J&ibJlS. ft. «S*Sg)J^ 

i*gsrrs z: t ic«k y ^e>4xfc/Riiwpj: y 
nam j&mv>*s- vom&wm&x. 

7tm&Ltz.mzjmzn&*m^<nmm&<*<nm 
ma>&&m\**&^*>v><D* itim&ffMRi'-him 
ffi-tzzmzzv. zmmR&imm&wmmma 

[0 0 2 9] &oT, miMteoft&tt. SMX»8*x<Z>i»I 

^mt<pmm&mzw£am£zttttz z. 

[0030] mM®i 

KT5PS8 g/m2 gp^fe^x^^U -^<DtSB^^ 
i^fr 5M (4 0 g/m2 ) IC^ytf^y (BStf) 

U IB^i/-hi:L/Td<yya^i/>©2«|iRi{i-rs* 

<vh (m@l£9nim. *§g0. 2mm) $r*KMtC^*fl 
x^ S:±TMtC^ Lfelft. KU >^ 

t±, 4 0kg/cm2, yx;i/bfy^ttl. 6mm. jll5m 
/■in Xfiot-. 1 3 OTCflDjftWCiy, 5 0 

mgmm-tz>z.£\z&>), wmtmmzzybzim 

[0 0 3 1] f^, JKHWliJ^T©^e>#«)e>*lS. 
1(55(^5= ( (X-Y) /X) X 1 0 0% 

.fcissicfcvvr:, xiii?ftiR*!lltf©-2cDgST«>y. y 
HS6M2 

l/-a>«^|l. 5-r--;b, 5 l«ftflKS©*-F^ 

*?g8 g/ m 2 <mm>x.-7%fem^. wmx &xrf 

S:l 0M (6PS8 0g/m2 ) \Z=yv^f (H^rfr 
-f) U Jg^2/-h4lL/Ta>JJ<y^ , Dtf^>©2ffilR«S 
•TS^yh C8SraSS^9nmu <®g0. 2mm) 5rT^(^_ 

T^ffili, 4 0kg/cm2, yX;i/h:^^ttl. 6mm, igg 
5m/min T-fTofc. -t®^. 1 3 OtT-6 OSmMtt 



(12) 



[00 3 2] JtiRHl 
jtfUx;*T-;WK8il. 5-5=— 5 1 mm£:?!tffi©#- 

»i^ iol 0 0 g/m2 ) (C9vlf>y 

(SWT) U •**-*-=■- KU>^T^$-fr * 



i|^§¥ 5- 2 5763 

*fc„ -?"tf>l8> KU>yG>#ffiBU 4 0kg 

/can2 „ yX^fcTy^til. 6 mm. Jgg5m/inin T?ff 

[0033] ±i£Lt, mm, 2t.jmmh<B&rt 

[00 34] 
«1] 





J? * 
(mm) 


(g/m 8 ) 


SB & 


lEtfctt (nrm) 
(CD-MD) 




1 


2. 5 


10 0 


0.040 


5 1-51 


01 


2 


2. 5 


1 0 0 


0.040 


4 7-4 8 




1. 0 


1 0 0 


0. 10 0 


5 6-100 



[0 0 3 5] mm=W&/ (MfrX 10 0 0) 
fG3&M4l*. Wt-tt (J I S L- 1 0 8 5, 

5. 7 a) caev«i/fc. a ^l^MDimn*^ 



[0 0 3 6] 
»2] 









It 


« 








gifcttl 


1 0 


1 0 


© 


o 


O 




0 


0 


O 


x~A 


A 



(13) 
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[0037] ttz, hWgJj*mHZtz£Z 

stems 

jK U x^^MSbNI 1 . 5 -r^-;k 5 1 mm S:^j5Sa>* - 
KT-fPSl 0 g/m2 CD|WI25^»*^ -tVim 

CDggL KUV^TWEli* 4 0kg/c 

n2 , ;X;i/t»;fttl. 6mm, i&g 5 m/min * 



* fc. *0>&, 1 3 0"CO|?ftMlCJ: y, 5 OgflHMffii*- 

[oo3 8] mm 2 

KT-^gi o g / m 2 cm tfrx^ fcaaau -eot&BHi 

9x7" &8jg (fft8 0g/m2 ) C5yK>jT (EE* 
•Br-f) U KU^iTOfr&S-ttfc. 
B. Jt---KU>y©3jCffitt» 4 0kg/cm2, 

^/Xfl/fcf'S/^'ttl. 6 nan, Jig 5 m/min Tfrofc. 

[0 0 3 9] ±&LfcH*£#j3 fcJ£*$c0<J2 i:tf>&ft&T 
fB^3lC*ilfi>fe. 

[0040] 

E*S] 





W * 

(bud) 


J? ft 

<g/m") 




3&t*fe (no) 
(CD-MD) 




1 0. 0 


7 8 


0. 0 0 7 8 


3 0-3 0 


ibt*0J2 


0. 8 


8 0 


0. 1 


5 0-7 0 



HS&M4 

jKUx*^;UBilil. 5-r^-;k 5 lm*im<Ml- 
*7Z5M (4 0g/m2 ) IC^ybT^ (EJarfrT) 



u iiwts/-hfcLT^y^n^i/>©2iwjaw-*iw 

HZ^-t <&7<T/l/A (JLSlOmm, BMJSCDESISI 3 mraJP 
$ 1 5 »■ ) fefrfSMtCgagEf fe 1 ? x^ fe±TMtC^ L 
fcft. Ox-?--- K'J ^-eJfr&S-ltfc. ttoR 
^#-^---Ky>yo*jEli. 4 0kg/cm2, 



385/l/lfy?-ti:l. 6mm. Jig 5 m/min Ttffofc. 

[004 1] z.<Dmm<D£fcZTmi4 K**t. 

[0042] 
»4] 





IP * 


J* ft 




3S<Ctt (mm) 




(an) 


(g/m 9 ) 


(g/an 8 ) 


• (CD-HD) 




2. 6 


1 0 0 


0.038 


5 0-5 0 



2 «fc y fcftft. %mvMM »J <Z>&v SWWttS^— h 



[004 3] 



[0 0 4 4] SBUBS/- hi:LTjgV\fe:»£fc 

fc*S<U JIBittt&fcLhSii; 3SlCja£-v%&.g&FlC-C* 
J3ttSlBR2/- h tomtit ZMtiStr£t~tfmZrt-t 



tmm- 5- 25 763 

102] xmicmtomfcWizii&mm:^- howm 

0T-&5. 

[04 ] 02 KB+Mim.i'- h <D%!&8*<D18ffi®T'$> 
-5. 

[0 5 ] 04 izB-tmmis- h zsm-tzmzimiz 

[06] *HK2/-hfcl/TffiV*64i**'y h®5FS0T- 

[07] ^^-hfcLTMVNkftSlS^^©^ 
0T?&S. 

[0 8 ] mfti/- b £ LTffl V x &*i**?L7 -f /UA«>¥ 
®0T?&5. 

10 «WttS/-h 

11, 13, 14 iHUKS'-h 

12 tmv zizft tzttmmm&ft 

1 2A CrtKSB 
1 2 B Httffll 



(14) 



